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12885， 12790， 12825 (いずれも cu.ftjO.2 acre)であった.この平方根が標準誤差になる.
この標準誤差をプロットあたりの平均材積 388.28cu. ftjO.2 acreに対する割合で示すと
V =f (H) : 29.32% 
V =f (H， C): 29.23% 































また Prodanll)の紹介する1.T. C.， Delftの成果もきわめて注目に値するものと考えら
れる.ここでは 1，700haの閉鎖林分に32個の50x50mプロットを設定し，つぎの因子を
地上で測定した.すなわち13本の最も高い木に基づく上層高，本数，%で示した樹冠閉鎖








































sすx品=-3:.3777 cu. ft/acre 
あるいは平均材積の 29.2%である.表は 0.2エーカーの 282プロットをもとに作られてい
る.樹幹疎密度 Xlはくりかえし測定した平均値を用いている.平均樹高 Xzは地上で各
プロットの優勢木， 準優勢木を全て測ったものに基づいている.A very and Myhreは南
部アーカンサスでつぎの式を得た.
y=939.065+1.258 X1XZ十0.426xzz-39.358 X1ー 34.155X2-0.007 XIXZ2 
重相関係数は
R=+0.834 












































































で 3 ~6 回の測定が行なわれている. ここではその各回の資料を全て互いに独立 したデー
タとして用いる.なおこの場合，主副林木合計値をデータと した.ここに本数 500本/ha
以上のもので 378個(内，平均樹高 10m以上のもの 284個)の資料を得た.この資料を
もとに以下の検討を行なう.
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Fig. I-1 Relation between stand basal area 
and stand density on Y -D efect 
in the even aged 13 years old 
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The relation of form 


















o 500~ 1000 no. /ha 
・ 1000~1500 no. /ha 
)( 1500~ZOOO no. /ha 
ム z∞O~2500 no./ha 




























Relation between stand height and stand basal area. 
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i:.ーた旨ー一x100= 3 (%) 












両対数軸を持つグラフ上で x軸に平均樹高 y軸に Ghをとり，各地域について，プ
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と仮定した. しかし現実には， fの値はHによって変化する.そこでHの値により fの値
をかえて(和田21)のF表使用)， A式から材積を計算した.これをB式で計算される材積と




Tab. I -1 The comparison between the equation A depended on the form 













~ 500no.fha 500 ~ 1000 no.fha 
V = 0.010 H3'37 V = 0.44 H2・29
V =0.014H2・26 V = 0.67 H2.，7 
V = 1.27 Hlo93 V =0.64 H2・2
V =2.52 H'・印 V =1.29 H'・98
~ 500 no.fha l恥|叩10∞0o no.fha I 20叩00no.fha 
|… V=0.3幻74H2.必引3幻7[ V =2.4組1H"引8目1 
1000 no.fha~ 
V =0.85 H2・16
V = 1.56 H'.96 
V=0.78H2・21
V =1.40 H2・03
Tab. I -2 The stand volumes calculated by the equations A and B in Kumogahata district. 
Stand volume m3fha 
Height Equation ~ 500 no.fha I 500 ~附叫ha I附 no.fha
m3fha m3fha 
A 101 143 
10m (f =0.524) 
B 97 143 
A 237 319 
15m (f=O品 5)
B 234 317 
A 252 439 569 
20m (f=O必 5)
B 250 437 558 
A 521 713 
25m (f =0.452) 
B 518 709 
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Tab. H -3 The stand volumes calculated by the equations A and B in Obi district. 
Stand volume m3fha 
Height Equation ~500叫ha I 5ト 1000叫 ha I 1000 no./ha~ 
m3fha m3fha 
A 125 149 
10m (f =0.524) 
B 123 150 
A 256 284 338 
15m (f=O品 5)
B 241 275 341 
A 433 516 613 
20m (f=O必 5)
B 391 487 611 
A 640 823 
25m (f=O品 2)
B 570 757 
Tab. H -4 The stand volumes calculated by the equations A and B in Yamaguni district. 
Stand volume m3fha 
Height Equation 
500 ~1000叫ha I 1000~2000 no.fha I 2000~3000 no.fha 
A 
10m (f =0.524) 
B 
A 227 
15m (f =0品 5)
B 227 
A 443 































































































Tab. I -5 Simple correlation coefficients between stand volume and other factors. 
District Factor Simple correlation ∞efficient 
rv・H 0.81林( 0.85林)
Kumogahata rv・CD 0.58林( 0.68料)
rv・N -0.39** (-0品料)
rv・H 0.90料( 0.92料)
Obi rV.N -0.59料 (-0訓**)
rv・R -0.12 (-0.05 ) 
rv・H 0.92** ( 0.94**) 
rv・N -0.69** (ー0.74料)
Yamaguni 
Note. 1. V: Volume H: Height N: Stand density (no.jha) CD: Crown d則前ter
R : Crown closure 
2. Figures in parentheses are depended on the logarithmic values. 















rl r'2 r'3 r14 
I r2， r2 r23 r24 
R= 
r3， r32 r3 r34 
r4， r42 r43 r.4 
であり ，Rijは rijの余因数である.たとえば Rll'R'2は rlおよび r'2の余因数で
1 r23 r24 
Rl= I r32 1 r34 
r42 r43 1 
r2， r・23 r24 
-R'2= I r3， 1 r34 


















r，o:z.?- r'3-r'2 r 























Partial correlation coefficient 
0.81*キ 0.91 **) 
0.54** 0.82料)
-0.11 ( 0.17 ) 
0.92** 0.94料}
0.63** 0.70**) 
0.15 (-0.08 ) 
0.90料( 0.92**) 
0.57** ( 0.65**) 
Note. 1. V: Volume H: Height N: Stand density (no.jha) 
R : Crown closure 
CD : Crown diameter 
2. Figures in parentheses are depended 011 the logarithmic values. 






























Partial correlation coefficients between stand volume and other factors (from 
Nakajima22>). 
Species District Height Stand Crown Crown density closure diameter 
Cryptomeria Amagi (A) 0.88 0.54 0.72 0.47 
japonica Maebashi (A) 0.65 0.25 0.56 0.44 
Niigata (A) 0.65 0.25 0.56 
Kanto (A) 0.75 0.55 0.25 














0.17 0.50 (A) Niigata Pinus densiflora 
0.71 0.45 (A) Nagano Lal'ix leptolePis 
A : Artificial forest Note. 
The regression equations and the percentage of standard 















V = 10.30+ 143.22 CD 
V = -139.62+27.90 H 
V = -116.74+33.81 H-52.68 CD 
V=6.424 Hl・3904
V = -504.95+40.65 H+0.1515 N 





V = 2.161 Hlo8535 
750~1000 no.jha 





















































log y = log a + b log x 














Sy (%)= 100 (10S- 1 ) 












































































Relation between stand volume and stand density depended on the reciprocal 
equation 
652 



















スギ全国の場合の 10m， 20 m， 24 m の曲線をとりあげ，それらの曲線が本数200
本jha，500本jha，1，000本jha，と交わる点の材積を求めたのが Tab.n -10である.( ) 
内の値は両材積の差であり，パーセントはその差を両材積の中央値でわったものである.











Cryptomeria 10m 338 -1159 391296 (Al district) 20m 832 - 434 360950 japonica 30m 1410 - 244 344738 
Cryptomeria 10m 447 -2508 1121467 
jaρ酎1ica (Akita district} 20m 961 - 775 744856 26m 1284 - 497 638431 
6m 174 -4423 768277 
Chamaecyparis (Al d叫 rict) 10m 323 1534 496101 obtusa 16m 572 - 579 331586 
20m 751 - 365 274046 
6m 124 -3799 470582 
Pinus (Al district) 10m 233 -1238 287994 densiflora 20m 547 - 270 147884 
24m 685 181 124010 
653 
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Tab. H -10 Stand volumes calculated by the reciprocal equation. 
…「no./h¥a ¥ 10m 20m 24m 
200 本
m3 m3 m3 
50 263 394 
( 300) (52) (68%) (182) (51%) (238) (46%) 
500 102 445 632 
( 500) (54) (42%) (135) (26%) (158) (22%) 
1000 156 580 790 
(1000) (58) (31%) (104) (16%) (113) (13%) 
2000 214 684 903 
まず樹高 10mをとりあげる.( )内の数値は52，54， 58となり，ほとんど差はみられな




ところで現実の林分にあっては， 10m で本数が 200~500本/ha といった林分は異常林分
であろう.現実によくあらわれる場合としてつぎのような場合を想定する.
いま仮に，樹高 10m のものは 1，000~2，000本/ha の範囲に分布し，樹高 20m のものは
500~1 ，000本/ha の範囲に分布し，樹高 24m のものは 200~500本/ha の範囲に分布する
ものとする.この場合，各層内の材積の変化量を一致さすためには， 500~1，000本/ha 層





















Tab. n -11 The standard d巴viationsabout regression calculated by the data of the yield 
table of cryttomeria jatonica in Kumamoto district. 
classes Class |山plots rof V=aHb 日+判官削 lhH州
no.jha % % % F￥ 
~ 500 15 19.8 25.3 14.1 17.9 
500~1000 11 17.7 19.6 14.3 15.1 
5 1000~1500 24 14.6 13.8 13.6 12.9 
12 8.4 8.5 8.6 8.5 
2000~4000 14 15.5 9.1 13.0 8.3 
~1000 26 21.5 28.4 13.2 19.1 
3 1000~2000 36 15.1 14.7 12.9 12.4 
2000~4000 14 15.5 9.1 13.0 8.3 
1000~附 | 26 21.5 28.4 13.2 19.1 2 1000~4000 50 18.2 18.0 14.1 13.7 
1 76 26.7 30.4 14.1 27.9 



































Tab. n -12 Correlation coefficients between stand volume and other factors. 
SCOimIrpelae tion 
Partial Multiple 
Number correlation correlation 
District Class 。fplots coefficient coefficient coefficient 
rVH rVN rVH'N rVN.H RV'HN 
i「Haguro 500~ 1000 22 0.07 0.92 (~~:agata) I 1~~~~;~~~ 33 0.88 -0.33 0.88 0.35 I 0.89 
500~1000 109 0.94 -0.25 0.94 0.27 0.94 
Akita (from 
1000~1500 127 0.95 -0.09 0.95 0.39 0.96 
DSaemrInpale npenlot tm) 
1500~2000 73 0.95 -0.08 0.96 0.50 0.96 
2000~2500 52 0.95 0.04 0.95 0.06 0.95 
2500~3000 17 0.93 -0.10 0.94 -0.02 0.94 
500~1000 38 0.83 -0.23 0.86 0.46 0.87 
Y叩 1aft;み0) 1000~2000 42 0.93 -0.34 0.96 0.69 0.96 
2000~3000 7 0.95 -0.49 0.94 0.33 0.95 
300~ 500 7 0.88 0.31 0.91 0.57 0.92 
kurnog(Kahyaotta o) 500~1000 29 0.92 -0.18 0.95 0.64 0.95 
1000~2000 11 0.94 -0.33 0.96 0.65 0.97 
200~ 500 15 0.68 -0.31 0.73 0.45 0.76 
Obi 500~1000 54 0.91 -0.47 0.89 0.24 0.91 (Miyazaki) 
1000~1700 22 0.95 -0.39 0.95 -0.02 0.95 
~ 500 15 0.85 0.31 0.93 0.73 0.93 
500~1000 11 0.92 -0.40 0.95 0.68 0.96 
1000~1500 24 0.95 0.13 0.96 0.41 0.96 
1500~2000 12 0.97 -0.74 0.93 -0.33 0.97 
2000~4000 14 -0.68 0.98 0.49 0.99 
Kumamoto 
(from tabyleie25l}d ) 26 0.85 
1000~2000 36 0.94 -0.30 I 0.96 0.55 I 0.96 
26 0.92 0.94 
1000~4000 50 0.95 -0.64 0.95 0.66 0.97 





















Tab. H -13 The standard deviations about the regressions V = aHb and V = a + bH.
District Class V=aHb V=a+bH 
500~3000 no.fha I 16.3，% 15.0，% 
Yamaguni 500~1000 14.7 13.8 
1000~2000 15.1 11.9 
2000~3000 13.3 13.8 
200~1700 18.1，% 18.6，% 
Obi 200~ 500 18.4 18.4 
500~1000 13.7 15.1 
1000~1700 11.7 11.0 
500~2000 17.4，% 17.5，% 
Haguro 500~1000 18.9 18.6 
1000~2000 14.6 14.3 
500~3000 26.4，% 20.7，% 
500~ 700 15.0 13.7 
Akita 700~1000 14.1 13.1 (for stands 10 m 
height and above) 1000~1500 20.1 16:8 
1500~2000 17.6 17.4 
2000~3000 16.3 13.4 




























































































59本 (13 .9~23.6m，平均 18.05m)を対象として行な った.使用写真は，キタコマツ，















(i) 測定者聞には差が認められた.ただし 2名を除く 5名については差は認められな
Tab. m -1 The analysis of covariance for systematic errors of height measurements on air 
photos 
Factor DF SMM SMH SHH S2MH S2MH 一一一一 SMM一一一一一一 DF MS SHH SHH 
Between 
groups 4 14.3015 
。 O 
Within 
groups 290 1146.9553 -620.5114 1959.1356 196.5328 950.4225 
Total 294 1161.2568 -620.5114 1959.1356 196.5328 964.7240 
3.5754 :一一一一一一=1.0872 3.2887 




















































15 18.05 20 25 
0.22 - 0.75 - 1.37 
- 6.9 
- 2.95 
1.5 - 4.2 11.8 
Tab. I -3 The confidence limits of the systematic errors at 95，% level of probability. 
X(m) 15 18.05 20 25 
す+to・05sy 0.37 - 0.96 1.61 3.25 
合一句・05sy 0.07 - 0.54 - 1.13 - 2.65 
y+tO.05 sy 3.78 2.81 2.19 0.62 
y-to・05sy - 3.34 - 4.31 - 4.93 - 6.52 
s+=sv-xj iL二亘-x)2
V n I :L; (x一室)2
sv下ド=司=
y -. n . :L;(x 主幻)2
61 
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Tab. ID -4 The analysis of covariance for C. V. of height measurements on air photos. 
Factor DF SCC SCH SHH SZHC 
SHH 




406 3540.5905 -615.3471 2742.7898 138.0536 
412 6551.8624 -615.3471 2742.7898 138.0536 
501.8787 :一一一一一一=59.7382* 8.4013 








Difference of regression coefficient : Fo = ""~日堕UL一 =2.0013
3303.1288/399 













































































































































































(l，一2)S2YX1 +(ll2一2)S2Yx2(1 1¥ 
l，+l2-4¥SX，2 SX22 J 
s山ムzペ~{は1 引=J町r日一→-2)幻桝)同s
l，+l2一4¥ll，'SX，2 ll2' SX; J 
を計算した.つぎに
th=旦t空2L





































雲ケ畑:y= 1.132422+0.890378 x 
飲肥:y=3.174093+0.755223 x 
であり，計算された tの値は


















































































600 800 I 1000 I 1200 I 1400 I 1600 
533 709 I 885 I 1061 I 1236 I 1412 
67 -91 I -115 I -139 I -164 I -188 
-11 -11 I -12 I -12 I ー 12 I -12 
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Fig.田一1 The illustration showing 
the probability of mis-


























































= ~ ~I れ
となる.
いま， α= 1~ 4 の各場合について， e， P(e)， 2P(e)の値を計算した結果を示すと，
Tab. ID-8の通りである
ここでαをさらに大きくすると，






















Tab.目-8 The probability of mis-
interpretation of stand 
density class. 









200~ 500本/ha層 σ= 56本
































































Sp=、/τF平25.32= 27 (%) 










































層の幅については現地調査資料44個 (Tab.A. n -3， No. 1 ~No. 39， Tab. A. V -1， 
No.1 ~No. 5)をもとにあらかじめ検討した.層の幅をかえ，回帰式を求め，誤差の大き








Tab. V -1 The regression equations and the percentage of standard errors of r，白iduals.
Equation Class !?政| Regression equation sPtearncdenartad ge rorf ors 。fresiduals 
no.fha 
A V=aHb Al 
200~1700 44 V = 5.059 HJ.4930 
A， 
① 1000~1700 9 V =1.395 H'・0370
② 200~1000 35 V = 4.844 Hl-495 
A3 
① 1000~1700 9 V = 1.395 H'.0370 
② 500~1000 27 V =1.492 Hl・9317
③ 200~ 500 8 V =2.469 Hl・6914
~ 
① 1000~1700 9 V =1.395 H'・0370
② 700~1000 13 V=0.3543H'・4604
③ 500~ 700 14 V =1.876 Hl・8483
@ 200~ 500 8 V =2.469Hl・6914
200~1000 35 V = 0.05623 H'.1081 NO・426
B， 
① 500~1000 27 V =0.1544 H'・0564NO・2943






















本数 1 ，000~1 ，700 本/ha
log V =0.261013+ 1.9463491og H (11.7%) 
本数 500~1 ，000 本/ha
log V =0.330432+ 1.805230 log H (13.7%) 
本数 200~ 500本/ha
log V = -2.078778+2.472340 log H+0.5577261og N (17.0%) 
log V =0.464032+ 1.6221531og H (18.4%) 
ここで，本数 200~500 本fha 層では全部の資料によ って計算すると両式の精度にさほど
差は認められない.そこで航空林分材積表には 3層ともに
V=aHb 





























Tab. V -2 The aerial stand volume table for theeven aged artificial stand of Sugi (Crypt側 ena
japonica) in Obi district. 
，No. 1 The table for 200-500 no.(ha stands 
Stereogram 480 no.(ha Plot size = 0.1 ha 
(ùJ~455， Photographed by Forestry Agency in 1966. 2.5 times enlarged.) 
674 
航空林分材積表に関する研究一一今永 105 
H(m) 10 11 12 13 14 15 16 17 18 19 
V (m3) 235 261 288 316 345 375 
H(m) 20 21 22 23 24 25 26 27 28 29 
V (m3) 406 438 471 505 539 575 
H : Stand height on photos. 
V : Stand volumefha 
Note. 1.The regression equation based on the two variables. 
log V = -2.078778+2.472340 log H+0.55772610g N 
2. The regression equation used for corecting photo measurements of stand heights. 
H= -0.417+1.0711 H' 
H : Corected height H' : Height on photos 
No. 2 The table for 500~ 1000 no.fha stands. 
Stereogram 950 no.fha Plot size = 0.1 ha 
H (m) 10 11 12 13 14 15 16 17 18 19 
V(mり|印 162 190 251 2白山抑制側四
H (m) 20 21 22 23 24 25 26 幻 28 29 








No. 3 The table for 1000~ 1700 no./ha stands. 
Stereogram 1660 no.fha Plot size=O.l ha 
日 (m) 10 11 12 13 14 15 16 17 18 19 
V (m3) 161 194 230 310 355 402 453 506 562 621 
H(m) 20 21 22 23 24 25 26 27 28 29 













Tab. V -3 Che氾kof the aerial stand volume equations. 
Volumes calculated by the equations. 
Actual volume 
A B C 
Total volume (m3) 12，448 11，420 13，154 12，336 
Mean volume (m3) 327.6 300.5 346.2 324.6 
Error (m3) -27.1 18.6 3.0 







式で t値を計算し t表の値と比較して有意差をみた.その結果得られた tの値は

































( 1 ) 人工同齢林に関して，使いやすく，しかも高精度な航空林分材積表を見出すこと
が本研究の目的である.
(2 ) 航空林分材積表の作成は，航空林分材積式ピよ って行なわれる.そこで航空林分
材積式が検討されなければならない.
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The purpose of this investigation is to find out the aerial stand volume table 
which can estimate easily the volume of even aged artificial stands on aerial 
photographs with high exactitude. 
1. 1n order to construct this aerial stand volume table， itis important to 
research the aerial stand volume equation. 
2. Various equations have been constructed and examined by many persons-
Gingrich and Meyer (1955)， Spurr (1960)， Pope (1961)， for example. But satisfying 
equations have not been discovered. 
3. The aerial stand volume equation has to be constructed logically by the 
independent variables relating to the stand volume closely. 1n this case， ofcourse， 
we can not use the variables unmeasurable on the photographs. 
4. The stand volume can be obtained by the formula， 
V=FGH 
where 
V =Stand volume per unit area 
F = Stand form factor 
G=Stand basal area per unit area 
H=Mean stand height 
Only the stand height H of the three independent variables in the stand volume 
r巴gressioncan be directly measured on aerial photographs. 
The form factor F and the basal area G must be substituted by the variables 
measurable on the photographs. On the F， ithas been recognized that it is the 
function of stand height H in general (Fig. I -3). As to G， we can recognize the 






Then the aerial stand volume eqations， based on these relationships， are as 
follows; 
5. As for the stands with low density (the number of trees per hectare)， we 
obtained the equation 
V=aHbNc 
On the other hand， as for the stands with high stand density (approx. more 
than 500 treesjha)， we should classify stands into several groups of them by the 




to each group respectively. 
6. In order to examine how c10sely these independent variables and stand 
volume V are correlated， the simple correlation coefficients for the stand of Sugi 
(Cryρtomeria jaρonica D. DON) in Obi district were 
rY.H=0.90 ** 
rY'N= -0.59 ** 
The partial correlation coefficients were 
rYH・Ncc=0.92** 
rYN'HCC=0.63 ** 
**=Significant at the 1 % level 
cc=Crown c10sure 
These high values of correlation coefficients were also found in other districts. 
As a result， itproves that these two factors are good as the independent 
variables of the regression. 
7. On the standard deviation about the regession， ithas been known that it 
ranges from土29%to士75%(Loetsch-Haller， 1964). 
While the author's equations show the values approx. less than 20% in each 
density c1ass in almost every districts. 
8. On the relation betw巴enthe stand volume V and the stand density N on 
equivalent stand height， the reciprocal equation was found by Shinozaki and Kira 
(1956) and Ando (1968). 
or 




9. To decide the range of density c1ass， this relationship above mentioned 
are available. The range of density c1ass are dep巴ndedon the stand density. The 
more the stand density increases， the broader the density c1ass should be taken 
(Fig. 1I -8). The density c1asses in Obi district， for instant， were 
Class 1. 200 to 500 treesjha 
Class 1I. 500 to 1，000 treesjha 
Class m. 1，000 to 1，700 treesjha 
10. On the decision of density c1ass on aerial photographs， the probability of 


















a=Range of density class (Fig. m -1). 
From these relationships， itis concluded that the more the standard deviation 
of estimating the stand density on the photographs increases， the broader the range 
of density class should be taken. The standard deviation becomes large by the in-
crease of stand density. Therefore it proves that the way of classification mentioned 
in 9. is quite suitable. 
11. The exactitude in measuring the height of trees on aerial photographs are 
summarized as follows ; 
1) In general， we underestimate the height of trees on aerial photographs. 
2) Systematic errors and its percentage are affected by the height of trees. 
Photo measurements result in slight overestimation on low stands， but under-
estimation on high stands. 
3) The value of systematic error is approx. -5 % for the dominant height 
of the stands. 
4) The standard error of the equation is approx. 10% for the dominant height 
of the stands. 
12. As the result of my research， the author constructed the aerial stand volume 
table for the artificial stands of Sugi in Obi district (Tab. V -2). 
Ninety-one of 0.08 hectare plots were located on Sugi stands in this di!='trict. 
The diameter at breast height， the height of trees were measured in each plot on 
the ground. Then the equation called h-d curve was solved by the method of least 
squares. The total stem volume of each plot was then determined on the basis of 
the tree volume table， and converted into the stand volume per hectare. The stand 
height H was ca1culated by the formula 
H= :2;hjnJ:2;nj 
We first classify al the plots measured into several groups of them by the 
stand density， and then apply the formula 
V=aHb 
to each group respectively. The groups (density classes) taken were three. 





in each group were given below together with the percentage of the standard 
errors. 
(1) 1，000 to 1，700 treesjha 
log V=0.261013+1.946349 log H (11.7%) 
(2) 500 to 1，000 treesjha 
log V=0.330432+1.805230 log H (13.7%) 
(3) 200 to 500 treesjha 
log V=0.464032+1.622153 log H (18.4%) 
On the third density c1ass， we can also use the equation 
log V = -2.078778+2.472340 log H+0.557726 log N (17.0%) 
Now the height H is ground measurements and the values measured on the 
photographs have to be corrected by the correlation between the former and the 
latter. 
H=一0.417+ 1.0711 H' 
where 
H =Corrected height 
H' = Photo height 
was the equation obtained. 
Furthermore， so as to estimate the number of trees per hectare for a stand 
in question directly on photographs， stereograms were set in volume table. 
To examine the validity of the equations， thirty eight plots were elected. We 
calculated th巴irvolume by these equations and compared their values with the 
actual ones. 
The estimates were very c10se approximations to the actual values. And the 
T -test between these differences and zero were not significant. 
Then it is conc1uded that the author's aerial stand volume table is the superior 
one and practical to estimate the stand volumes on the aerial photographs. 
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Tab. A. U -1 Basal area G and basal area Gh * 
Kumogahata Obi Yamaguni 
No. 
G Gh G Gh G Gh G Gh 
m2fha m2fha m2fha m2fha m2fha m2jha m2fha m2jha 
1 26.8 27.4 36.7 37.7 64.7 65.5 49 49.8 50.4 
2 25.3 26.3 30.5 31.6 60.5 61.5 50 49.9 51.8 
3 26.0 27.2 41.8 42.4 49.8 51.0 51 54.4 55.8 
4 27.3 27.9 42.9 43.6 60.7 ，62.0 52 46.3 47.9 
5 37.4 40.1 26.2 29.1 70.1 71.0 53 49.5 51.1 
6 29.9 32.0 33.0 34.2 59.3 59.8 54 47.6 52.0 
7 23.9 24.8 40.3 41.4 70.1 71.9 55 51.4 53.6 
8 32.0 34.0 29.3 29.9 61.2 61.4 56 70.0 72.9 
9 50.6 52.7 45.8 47.7 52.4 53.7 57 47.8 50.2 
10 40.0 41.0 43.7 44.7 57.8 59.1 58 35.3 36.1 
11 31.2 32.2 23.4 24.7 47.9 48.8 59 39.2 40.0 
12 32.1 32.9 30.9 31.6 49.4 50.2 60 45.0 46.1 
13 26.2 27.6 28.2 29.7 53.6 54.5 61 34.3 35.2 
14 47.6 49.8 23.5 25.1 53.1 54.8 62 43.1 44.3 
15 28.0 29.0 46.6 47.6 44.1 44.9 63 40.8 41.6 
16 33.1 34.6 30.5 31.5 73.4 74.0 64 60.8 62.8 
17 37.5 38.1 51.2 55.4 49.3 49.9 65 47.7 49.2 
18 40.5 43.3 55.0 56.4 63.0 64.0 66 ， 43.7 45.7 
19 40.3 42.4 46.6 47.4 51.7 53.0 67 46.4 47.0 
20 47.6 48.9 57.1 57.7 35.3 36.2 68 43.1 44.2 
21 25.9 27.0 39.0 39.9 60.4 61.3 69 47.0 48.7 
22 36.9 41.9 31.6 34.7 56.6 57.8 70 44.5 46.3 
23 35.6 36.9 35.5 36.6 54.8 55.3 71 49.8 51.7 
24 47.8 50.9 44.4 45.4 39.9 43.9 72 60~5 61.7 
25 37.3 38.2 45.8 46.8 41.5 42.7 73 46ユ 49.7 
26 42.1 44.6 41.7 42.4 50.6 52.2 74 ; 47.8 49.5 
27 40.8 42.8 39.5 40.5 45.4 48.1 75 39.0 40.6 
28 43.4 46.5 47.2 48.0 48.0 48.6 76 40.8 42.2 
29 46.5 47.9 51.5 52.4 53.5 54.3 77 30.5 34.0 
30 43.5 47.1 45.3 46.5 51.4 52.8 78 31.5 32.7 
31 42.9 48.6 47.5 48.5 66.8 68.6 79 47.8 
e 
48.8 
32 53.1 54.6 41.6 42.8 69.5 71.9 80 42.5 47.1 
33 42.0 43.4 33.6 35.2 33.6 34.6 81 36.0 37.3 
34 31.7 34.1 62.7 64.4 33.7 35.1 82 29.7 30.2 
35 59.3 62.2 38.9 39.4 39.4 40.5 83 32.0 32.5 
36 48.0 52.4 39.7 40.5 40.0 41.5 84 25.6 26.5 
37 28.1 29.3 63.3 65.0 48.2 48.8 85 38.3 39.4 
38 44.4 45.1 53.2 54.2 53.9 55.8 86 47.4 49.8 
39 34.8 35.4 59.7 60.8 40.2 42.0 87 34.0 35.6 
40 52.3 53.1 44.1 44.3 37.1 38.1 
41 70.0 71.4 49.0 49.3 52.8 53.5 
42 33.2 33.9 32.9 34.3 57.8 58.8 * Ghd~ . d言μ・ N
43 38.1 38.7 53.1 53.8 48.3 50.2 4 
44 35.0 35.5 49.5 50.2 54.9 55.8 
45 37.5 41.9 50.8 52.4 d2h= 2;';hi di2 
46 47.7 48.5 53.9 55.5 L;hi 
47 47.0 47.8 29.2 30.3 
48 64.0 66.6 56.5 57.6 
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Tab. A. I -2 Basic data (Kumogahata) 
Dominant tree All tree 
No. 
Density叫 ha |Meand mte | MeaIi height Volume/ha crown Olameter 
yr. no. m m m3 
1 23 2900 1.35 9.4 146 
2 25 1720 1.73 10.4 157 
3 25 1360 1.63 11.4 166 
4 25 1080 1.41 11.4 185 
5 27 1540 2.01 11.5 228 
6 22 1680 1.26 11.8 211 
7 25 780 2.03 12.8 157 
8 30 940 2.33 14.1 240 
ー9 23 1940 2.03 14.4 396 
10 27 1140 2.00 14.6 296 
11 28 980 2.11 14.7 236 
12 30 1260 1.69 14.7 242 
13 35 940 2.09 15.4 206 
14 40 1240 2.57 15.6 370 
ι15 35 880 2.09 15.7 229 
16 33 740 2.71 16.4 271 
17 28 840 2.29 16.5 308 
18 40 800 2.51 16.9 348 
19 35 820 2.39 17.1 341 
20 35 1000 2.32 17.3 3.96 
21 40 620 2.33 17.3 222 
22 27 920 1.73 17.2 358 
23 40 580 1.96 17.4 310 
24 50 940 2.47 18.0 429 
25 55 560 2.85 18.2 326 
26 35 900 2.29 18.2 381 
27 I 40 800 3.40 18.3 367 
28 50 800 2.60 19.0 408 
29 37 860 2.41 19.0 428 
30 38 840 2.87 19.0 420 
31 40 680 2.55 19.4 374 
32 40 820 2.35 19.8 499 
33 55 600 2.71 19.9 400 
34 43 570 3.17 20.2 365 
35 50 1020 2.22 20.2 586 
36 50 660 3.31 20.4 492 
37 60 460 2.48 21.0 282 
38 45 680 2.60 21.1 438 
39 45 440 2.95 21.5 351 
40 40 740 2.61 21.9 531 
41 60 860 2.64 22.5 747 
42 60 320 3.57 22.5 349 
43 45 400 3.11 23.5 412 
44 tiO 420 2.81 23.7 385 
45 60 440 2.81 23.9 455 
46 50 660 3.27 23.9 526 
47 55 480 3.77 24.1 522 
48 65 660 2.98 27.3 812 
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Tab. A. n -3 Basic data (Obi) 
Dominant tree Suppressed tree All tree 
No. Age Crown Per ha Per ha 、Mean I rer na Closure Mean 
height 
Densi吋 olumeI Density I Volu間 height I Dens叶Volume
yr. タ￥ m no. m3 no. m3 m no. m3 
1 34 81 15.1 700 268 30 2 14.9 730 270 
2 34 73 12.1 610 184 140 7 11.6 750 191 
3 40 77 18.2 450 339 18.2 450 339 
4 ， 40 81 16.5 710 335 16.5 710 335 
5 32 73 12.7 830 183 120 3 12.0 950 186 
6 29 75 11.5 1，250 203 230 9 11.0 1，480 212 
7 33 80 15.3 860 304 90 3 14.5 950 307 
8 34 69 14.3 700 210 110 5 13.4 810 215 
9 42 75 15.8 1，080 363 110 11 15.5 1，190 374 
10 34 76 16.2 800 339 10 。 16.1 810 339 
11 29 72 8.7 1，590 117 70 1 8.6 1，660 118 
12 29 73 12.0 1，230 202 120 3 11.6 1，350 205 
13 30 76 10.3 1，200 159 10.3 1，200 159 
14 30 71 9.7 1，260 127 40 2 9.7 1，300 129 
15 56 78 15.2 840 338 40 5 15.1 880 343 
16 55 76 16.0 540 232 90 3 14.8 630 235 
17 56 64 22.1 300 495 10 1 21.6 310 496 
18 47 76 17.5 590 428 50 5 17.0 640 433 
19 46 76 21.3 540 442 21.3 540 442 
20 44 70 20.1 600 505 20.1 600 505 
21 44 69 15.4 910 297 40 3 15.1 950 300 
22 39 70 14.6 750 242 10 1 14.5 760 243 
23 54 86 16.0 640 274 40 3 15.8 680 277 
24 54 79 16.8 650 347 40 4 16.5 690 351 
25 46 75 16.5 600 346 10 。 16.3 610 346 
26 55 64 15.7 510 297 70 10 15.5 580 307 
27 55 68 22.7 240 372 22.7 240 372 
28 40 80 16.4 910 374 20 。 16.3 930 374 
29 40 78 15.3 1，090 384 15.3 1，090 384 
30 58 74 15.6 740 334 40 6 15.5 780 340 
31 38 75 17.6 1，200 414 40 6 17.5 1，240 420 
32 46 74 17.2 730 342 20 4 17.1 750 346 
33 40 76 15.5 700 258 100 11 15.0 800 269 
34 55 64 27.2 290 705 20 4 26.0 310 709 
35 40 86 22.2 310 369 22.2 310 369 
36 55 65 19.6 460 348 20 2 19.5 480 350 
37 51 84 19.7 630 550 19.7 630 550 
38 51 79 21.5 390 483 21.5 390 483 
39 52 64 21.2 440 532 10 2 21.1 450 534 
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Tab. A. n -4 Basic data (Yamaguni) 
Dominant tree Suppressed 紅白 Al tree 
No. Age Mean Per ha Per ha Mean Per ha 
height Density I Volume 民 ns均 IVolume height Detisity I Volume 
yr. 立1 no. m3 no. 立13 ロ1 no m3 
1 48 25.7 660 719.8 70 51.1 25.5 730 771.0 
2 48 24.3 750 676.5 30 18目3 24.3 780 694.8 
3 28 17.7 1，080 339.0 100 22.1 17.6 1，180 361.1 
4 28 13.1 1，300 239.9 10 3.1 13.1 ム1310 243.0 
5 40 17.7 1，070 436.1 40 13.5 17.7 ，110 449.6 
6 52 20.8 860 480.8 50 21.4 20.7 910 502.2 
7 60 24.0 630 675.6 24.0 630 675.6 
8 52 25.5 710 784.4 50 47.1 25.5 760 831.5 
9 48 25.1 560 640.6 50 41.5 25.0 610 682.1 
10 48 22.1 730 690.7 40 25.9 22.0 770 716.6 
11 52 22.4 740 629.8 22.4 740 629.8 
12 51 21.5 590 521.0 21.5 590 521.0 
13 55 21.9 710 591.8 21.9 710 591.8 
14 47 19.6 1，170 550.8 19.6 1，70 550.8 
15 45 19.9 890 460.1 19.9 890 460.1 
16 48 22.5 660 523.7 22.5 660 523.7 
17 57 26.8 470 604.0 70 60.6 26.6 540 664.6 
18 46 23.3 760 598.8 23.3 760 598.8 
19 44 2.7 600 473.5 22.7 .600 473.5 
20 56 l' 23.2 750 741.0 40 39.4 23.2 790 780.4 
21 40 22.2 740 505.1 30 14.7 222 770 519.8 
22 401: 22.9 760 674.8 22.9 760 674.8 
23 28 1 i 14.2 1，440 333.1 60 10.3 14.1 1，500 343.4 
24 28 17.2 1，280 451.9 40 5.5 17.1 1，320 457.4 
25 14 8.5 2，420 151.9 120 2.8 8.4 2，540 154.7 
26 l' 14 I! 8.0 2，440 115.1 120 2.8 8.0 2，560 117.9 
27 ι 281 i 15.1 1，460 379.5 15.1 1，460 379.5 
28 1 ' 32 16.8 1，380 448.8 16.8 1，380 448.8 
29 15 9.8 2，720 161.7 9.8 2，720 161.7 
30 15 8.4 2，520 113.0 8.4 2，520 113.0 
31 1， 40 22.0 850 522.8 80 26.9 21.8 930 549.7 
32 34 1: 16.7 980 293.2 16.7 980 293.2 
33 241， 12.0 1，260 165.6 180 11.2 11.8 1，440 176.8 
34 37 I i 18.5 930 468.5 100 23.3 18.3 1，030 491.8 
35 1; 40 l' 22.6 790 610.1 80 29.2 22.4 870 639.3 
36 28 14.9 1，740 370.7 14.9 1，740 370.7 
37 37 l' 23.7 740 542.5 200 98.6 23.4 940 641.1 
38 I! 46 1， 20.9 660 450.3 140 83.5 20.8 800 533.7 
~61 : 41 1 i 19.1 850 392.3 300 64.2 18.4 1，150 456.5 43 21.3 550 339.7 300 53.3 18.9 850 393.0 
41 41 21.9 870 523.1 160 50.0 21.5 1，030 573.1 
42 39 1 i 20.3 880 414.4 210 47.0 19.9 1，090 461.4 
43 36 18.3 1，160 409.8 2330  34.3 17.8 1，390 444.1 44 37 15.6 1，090 335.5 26.2 14.5 1，420 361.7 
45 35 20.2 960 463.9 190 44.5 19.7 1，150 508.4 
461' 20 12.4 1，860 219.8 300 20.6 12.2 2，160 240.4 
47 21 13.2 1，940 285.4 480 31.6 12.7 2，420 317.1 
48 51 23.3 1，000 730.6 150 56.5 22.8 1，150 787.1 
49 l' 42 19.2 840 387.9 220 60.8 18.6 1，060 448.7 
50 l' 42 21.8 580 391.4 100 40.2 21.5 680 431.6 
51 1: 42 22.1 750 493.8 120 43.1 21.8 870 536.9 
52 43 19.9 660 356.6 330 69.5 18.6 990 426.1 
53 29 14. 1，050 250.5 14.4 1，050 250.5 
54 29 15.8 1，010 302.3 10 0.7 15.8 1，020 303.0 
55 55 21.8 730 479.6 40 18.2 21.8 770 497.8 
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Dominant tre巴 Suppressed tree All tree 
No. Age M白 n Per ha Per ha Mean Per ha 
height Density I Volume I De巴匂叩ns悶吋1凶 height Density I Volume 
yr. m no. ロ13 no. m3; ロ1 no. m3 
56 52 22.4 700 561.2 22.4 700 561.2 
57 58 21.0 650 490.1 40 14.5 20.9 690 504.6 
58 28 16.6 1，180 359.2 60 9.7 16.5 1，240 368.9 
59 27 15.0 1，050 237.4 160 17.8 14.7 1，210 255.2 
60 28 16.6 1，110 340.0 90 13.3 16.4 1，200 353.3 
61 28 17.2 950 307.8 180 33.9 16.9 1，130 341.7 
62 41 20.9 800 500.1 310 99.7 20.2 1，110 599.8 
63 27 15.6 940 283.5 480 71.9 15.0 1，420 355.4 
64 26 12.5 1，060 202.6 620 57.4 11.8 1，680 260.0 
65 28 15.8 860 251.1 560 101.6 15.4 1，420 352.7 
66 27 13.9 1，200 246.4 400 43.9 13.4 1，600 290.3 
67 28 16.7 1，100 359.7 140 23.2 16.3 1，240 383.0 
68 28 17.7 940 366.4 100 19.1 17.4 1，040 385.5 
69 28 16.4 1，280 392.2 100 12.2 16.2 1，380 404.4 
70 45 22.4 980 718.2 22.4 980 718.2 
71 60 21.8 700 697.8 21.8 700 697.8 
72 530  21.9 730 506.3 290 115.5 21.4 1，020 621.8 73 15.7 1，260 307.2 640 47.0 14.4 1，900 354.2 
74 40 19.4 740 353.3 340 85.9 18.5 1，080 439.2 
75 40 19.6 690 301.2 100 20.8 19.3 790 322.0 
76 40 18.4 750 287.4 120 16.7 17.9 870 304.1 
77 24 12.9 1，220 240.9 120 7.9 12.7 1，340 248.8 
78 24 11.0 1，460 147.7 790 37.6 10.4 2，250 185.3 
79 36 17.2 890 301.7 220 39.1 16.7 1，110 340.8 
80 25 15.6 850 219.7 260 16.4 14.2 1，110 236.1 
81 25 13.3 1，080 198.1 140 9.6 12.9 1，220 207.7 
82 32 16.1 1，420 385.4 16.1 1，420 385.4 
83 39 22.0 750 423.2 10 0.6 21.8 760 423.8 
84 45 19.0 560 337.4 80 20.7 18.7 640 358.1 
85 32 18.0 1，000 349.8 300 20.4 16.2 1，300 370.2 
86 40 22.1 680 437.7 120 70.4 22.1 800 508.1 
87 65 26.6 500 675.1 26.6 500 675.1 
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Tab. A. 1lI -1 Mean and coefficient of variation of errors in measuring the 紅白 highton air 
photos. (Single tree) 
Interpreter A B C D E F G ¥¥ 
Error No. 
¥¥ E ! C E C E • C E • C E • C E C E ! C 
Ground 
measurernent 
m m % m: 9￥ m! % m! % m %1 m' %1 m' % 
1 18.1 -1.1: 5.9 -0.6: 6.3 -0.6， 5.4 0.6: 11.4 -1.9 5.21 -O.li 7.71 -0.9' 2.6 
2 15.7 2.0， 5.7 2.3， 6.5 2.0・7.3 3.2，13.7 1.3 3.4 1.5! 12.4 0.5， 2.6 
3 18.9 -0.9・7.5 1.9. 8.3 0.910.3 -0.9: 11.2 -2.1， 7.5 OA 6.9 0.1: 5.3 
4 19.4 0.9 4.8 OA 6.6 0.6 9.8 -0.914.7 -2.1' 7.6 1.6' 7.8 0.9. 5.7 
5 15.4 -0.3 6.6 -1.5! 17.3 0.2 12.8 -1.3 9. -0.6 6.1 -2.0， 11.7 0.2 5.8 
6 16.5 3.0 5.0 1.3' 5.3 1.5 12.2 4.313.2 0.8 5.2 -0.7. 8.6 2.3 4.7 
7 20.1 0.2 5.2 -1.6 6.8 -1.6 11.6 -7.0， 9.9 -2.3 9.0 2.5' 7.8 -0.6: 5.5 
8 16.6 0.4 4.5 3.5: 5.8 1.6. 11.5 0.6: 11.2 0.6， 5.4 3.2' 11.9 4.4' 3.6 
9 19.3 0.8 6.5 2.2' 3.7 0.8: 13.0 0.1' 7.9 -1.6 4.3 1.5' 12.7 2.2. 5.7 
10 16.4 3.7: 5.5 3.9! 6.7 4.2' 11.3 2.7! 14.2 1.5! 7.8 3.4' 7.1 5.1' 3.2 
-3.1' 16.411 21.0 1.3 3.3 1.0! 4.4 1.5・10.1 -1.2i 7.0 0.3. 5.4
2α74R L41 1.31 7.6 12 15.9 2.5， 6.1 2.7: 8.3 3.9， 11.4 0.3， 10.7 1.5， 10.3 2.7! 8.2 
1.11 6.8 13 19.0 0.6， 4.3 1.1: 5.4 1.3. 10.4 -0.4，12.4 0.4: 7.4 -0.4' 6.0 
14 18.0 1.1: 7.3 1.8! 6.4 2.1' 15.7 0.9 15.2 0.4 11.7 1.4: 8.1 2.1， 6.4
15 21.4 -2.9 5.9 -1.910.9 -1.915.8 -3.6 4.4 -3.8! 7.4 1.9， 9.9 -1.4 7.9 
16 14.7 2A 8.1 3.8! 7.6 4.810.8 4.3 6.9 -2.4! 9.2 
0o2d11607 9 
o i 7.9 
1.1 6.5 17 22.2 -1.5! 6.2 1.6' 5.6 -3.7! 14.7 -1.5! 13.6 OA 4. 
18 21.7 -2.2， 5.8 -0.5 7.8 -2.0 7.4 -4.8，13.7 -1.7: 13.3 -1.7: 10.3 o 3.1 
19 19.0 -4.2! 6.3 -3.9， 8.1 -4.7: 8.4 -2.4' 9.3 -4.9， 8.0 -3.7! 6.4 -2.9 6.0 
20 17.8 -3.7 5.4 -3.7i 6.1 -3.2 6.1 -1.2 5.8 -3.5， 8.6 -4.7! 10.3 -3.5 8.1 
21 19.7 -4.1! 3.2 -3.91 9.8 -4.9! 8.2 -2.4i 10.6 -4.li 10.3 -4.1: 13.5 -4.li 6.0 
22 15.8 0.8' 5.0 0.31 7.0 1.0'12.5 8.9'11.9 -0.51 6.3 -0.2，12.1 -0.21 5.0 
23 18.3 -1.5: 6.4 -0.5: 6.0 -2.2， 7.5 -0.7，16.3 -2.2， 6.8 -1.0: 15.5 -2.7' 4.9 
24 14.0 2.7， 4.6 2.7: 6.6 2.5， 7.8 4.0・12.5 2.0，10.6 2.0! 11.0 0.8! 2.9 
25 14.7 -1.1! 6.2 -0.4 5.9 -1.3' 6.0 1.9! 13.8 -1.3. 4.7 0.8! 24.5 -1.1: 5.9 
26 14. -2.81 5.4-3.0 11.6 -1.0: 7.7 2.9115.2 -1.0' 9.0 -1.5: 26.3 -2.3 5.8 
27 14.1 -3.0' 6.2 -3.0 8.4 -1.0! 5.8 2.7: 15.9 -0.7! 9.3 -1.2， 26.6 -1.7' 3.5 
28 14.3 -2.41 7.1 -1.7: 5.8 -0.91 5.6 2.0' 7.5 -1.4 9.4 -0.426.1 -0.9 5.6 
29 16.8 0.3 5.5 -1.1 3.9 0.3， 10.5 0.1: 12.5 -0.9， 5.6 -1.1' 14.0 -0.9 3.8 
30 19.9 -1.3， 6.9 -1.1: 7.0 -2.0'12.7 -2.5 9.8 -0.8， 7.6 -1.3' 11.3 -1.1' 4.5 
31 15.8 0.4. 4.8 0.6! 4.4 -0.1! 9.0 0.816.7 -0.1' 5.6 -O.li 12.0 -0.6， 4.7 
32 18.1 -1.2' 3.0 -0.71 6.3 -1.5i 10.6 0 ・6.0 -1.5i 6.2 -1.9，13.0 -2.71 6.4 
33 18.1 -1.5: 6.0 -1.1' 3.2 -1.7! 10.7 -1.7・17.3 -2.2! 5.9 -2.2，13.6 -2.9! 4.7 
34 13.9 2.5 5.6 2.0' 5.0 2.7， 7.4 1.8! 16.5 1.5! 6.8 2.3・6.8 1.5! 7.8 
35 17.8 0.2， 5.2 -2.212.1 -1.5: 10.2 -1.2: 17.0 -2.5 9.6 -2.5' 11.4 -3.9! 4.0 
36 15.3 0.8 3.5 -0.712.6 o '13.8 o ，16.0 -0.4， 8.6 0.5! 11.7 -2.4' 4.7 
37 19.3 -2.3 4.6 -2.5! 9.6 -4.0.11.9 -2.0'12.7 -3.7 7.2 -4.2: 11.1 -3.7 7.9 
38 16.5 -0.4 6.7 -1.9' 8.9 -0.716.0 -0.714.1 -1.6 6.7 3.1， 13.0 -3.8 6.9 
39 19.6 -0.1: 5.9 -2.1: 6.4 -2.1 6.9 -1.1! 12.7 -3.5 3.8 -2.1' 8.8 -2.6 5.9 
40 20.8 -1.1' 3.6 -2.8， 5.2 -2.3 5.9 -3.0 15.4 -4.5 2.8 -2ぶ10.0 -3.0 6.3 
690 
航空林分材積表に関する研究一一今永 121 
Interpreter A B C D E F G ¥¥ 
Error 
E : C E C 
No. ¥¥ E C E C E : C E C E C 
Ground 
口leasrement 
ロ1 m % m: % m % m % m 男6 m % m % 
41 23.2 -2.5: 3.8 -1.8: 3.0 -3.0: 5.2 -4.5: 11.0 -5.7 6.5 -2.5 8.6 -2$ 3.7 
42 23.6 -1.7: 4.6 -2.4: 3.9 2.9: 5.4 -6.6: 10.0 4.9 3.5 -2.7 7.8 -'-2.7 4.1 
43 21.2 -0.9: 3.7 -0.2: 3.1 0.2: 7.3 -4.2: 10.4 -4.0 7.3 -2.812.6 一1.4 3.0 
44 16.5 -1.2: 8.0 0.7: 8.3 1.3 14.9 -1.215.5 1.2 9. -0.7 8.4 -3.1: 3.3 
45 21.4 4.2: 5.3 -3.0: 3.4 4.0 13.4 4.4 11.7 -5.1: 7.3 3.0 11.7 十3.0 7.2 
46 19.1 -1.9 4.6 -lA 4.3 2.4 10.7 -3.3: 12.0 -3.5: 5.8 2A 11.7 ":"'0.7: 7.3 
47 20.1 -3.4 6.8 -2.2 4.1 2.9 8.3 -7.318.1 4.8: 6.2 -2.422.1 1.7 5.3 
48 19.5 -0.9: 5.3 -0.2 6.2 -1.6 4.7 -1.8 13.2 -3.9 8.1 0.718.6 0.5: 4.3 
49 19.1 2.1: 5.8 -1.7: 5.8 0.5 9.0 -3.113.0 -3.1: 5.5 1.2 9.4 1.7 4.1 
50 22.0 -4.3 5.7 -3.2 4.5 -2.5: 8.2 4.6 15.8 6.4 5.4 -3.4 12.9 ~3.6 3.8 
51 19.8 -1.7: 4.3 -0.3: 3.1 -1.2: 8.4 -3.113.0 3.1 7.2 1.9 8.6 1.2 1.6 
52 20.8 -1.8: 5.4 -1.1: 4.2 -2.2 9.0 -4.313.2 -4.8 4.9 2.0 10.4 -1.3 3.4 
-2.2 8.6 53 20.8 -2.2: 5.4 -1.1: 4.5 
-21α1386 4 
-2.416.2 3.8 6.6 +-2.0 3.1 
54 14.6 0.4 5.8 2.5: 5.5 6.2 13.1 1.3 10.5 0.6 11.8 -0.3 6.2 
55 14.2 1.7 4.1 0.3: 10.6 1.5: 12.8 2.2 11.2 -1.1 9.6 0.7 6.3 0.8 7.1 
56 16.1 0.3 4.5 0.4: 5.9 -0.4' 8.4 1.0 11.7 -2.8 10.8 -2.1' 8.6 1.1 5.3 
0.414.5 2.4 6.0 57 17.6 -1.7 6.6 -1.5: 8.4 
-11.51175.4 5 
4.3 10.2 -1.2 8.8 
，1.3 4目958 14.8 0.9: 4.4 0.3: 13.0 2.5 9.8 -2.211.4 -0.8 8.8 
59 16.1 -1.1' 3.6 -1.6: 8.6 -0.4 6.5 1.2 10.3 -3.5 9.5 -2.6 8.3 2.6 3.3 
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Tab. A. I -2 The stand height measurements on air photos. 
Kumogahata Obi 
Ground Photo measurement Ground Photo No. measurement No. measurement measurement Int. A Int. B Int. B 
ロ1 m ロ1 立1 ロ1
1 23.5 24.1 21.3 l 20.3 18.2 
2 21.1 23.2 22.0 2 18.0 14.2 
3 23.3 25.4 23.4 3 18.7 15.4 
4 20.2 18.5 17.7 4 19.3 16.7 
5 24.1 21.0 20.0 5 16.8 18.7 
6 14.1 12.4 12.4 6 14.4 12.9 
7 23.9 20.7 23.5 7 14.8 13.2 
8 23.9 21.1 21.5 8 15.1 14.1 
9 13.4 12.5 12.9 9 12.1 12.1 
10 15.8 14.7 17.4 10 18.2 18.3 
11 16.5 15.0 15.6 11 16.5 16.6 
12 14.7 14.3 15.2 12 12.7 14.5 
13 18.5 16.1 18.8 13 11.5 11.6 
14 19.0 16.1 16.2 14 15.3 17.2 
15 14.7 14.4 12.9 15 14.3 13.7 
16 17.3 14.7 15.4 16 15.8 15.1 
17 15.4 13.1 15.3 17 16.2 15.1 
18 17.3 15.2 16.3 18 8.7 9.1 
19 17.1 16.1 15.8 19 12.0 10.7 
20 21.0 19.0 19.4 20 10.3 9.4 
21 27.3 24.1 25.4 21 9.7 11.0 
22 27.5 24.2 25.0 22 15.2 14.7 
23 20.5 17.8 21.4 23 16.0 14.7 
24 20.2 17.6 17.5 24 22.1 18.2 
25 23.7 24.1 22.1 25 20.1 19.4 
26 19.0 18.1 17.4 26 18.3 16.1 
27 12.8 13.7 13.4 27 17.5 16.1 
28 17.4 19.7 15.9 28 21.3 16.2 
29 17.2 19.3 16.5 29 20.1 19.9 
30 20.5 22.8 18.0 30 15.4 16.0 
31 19.8 22.3 18.9 31 14.6 15.8 
32 19.5 21.2 20.7 32 16.0 14.8 
33 21.5 24.1 21.8 33 16.8 14.7 
34 23.9 25.2 24.0 34 16.5 15.2 
35 19.0 20.4 18.9 35 15.7 14.8 
36 21.5 21.8 21.0 36 22.7 21.2 
37 18.3 17.9 16.8 37 16.4 16.5 
38 16.4 17.6 15.3 38 15.3 17.6 
39 20.4 19.1 18.9 39 15.6 14.7 




Ground Photo me泡surement Ground Photo No. measurement No. measurement measurement Int. A Int. B Int. B 
m ロ1 m m 
41 9.4 8.6 41 19.0 16.0 
42 10.4 9.4 42 17.2 16.7 
43 11.4 10.4 43 15.5 15.3 
44 11.4 9.8 44 27.2 23.8 
45 11.5 10.7 45 22.2 19.7 
46 11.8 13.2 46 19.6 17.1 
47 14.4 13.6 47 19.7 18.7 
48 14.6 15.2 48 21.5 21.4 
49 15.6 13.9 49 21.2 20.4 
50 15.7 14.2 
51 18.0 18.0 
52 18.2 16.7 
53 18.2 17.4 
54 19.0 19.0 
55 20.9 19.8 
56 19.4 18.1 
57 19.9 17.1 
58 21.9 19.9 
59 22.2 21.5 
60 22.5 20.3 
61 22.5 21.9 
62 22.6 23.5 
63 26.7 25.0 
64 27.4 25.5 
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Tab. A: I -3 The stand density measurements on air photos in Obi 
district. 
Ground measurement 
No. Photo measurement 
All tree Dominant tree 
no./ha no.jha n603./0 ha 1 730 700 
2 750 610 520 
3 450 450 470 
4 710 710 770 
5 950 830 490 
6 1，480 1，250 1，080 
7 950 860 810 
8 810 700 590 
9 1，190 1，080 810 
10 810 800 750 
11 1，660 1，590 1，480 
12 1，350 1，230 1，110 
13 1，200 1，200 970 
14 1，300 1，260 1，240 
15 880 840 700 
16 630 540 470 
17 310 300 230 
18 640 590 340 
19 540 540 670 
20 600 600 610 
21 950 910 560 
22 760 750 770 
23 680 640 410 
24 690 650 550 
25 610 600 630 
26 580 510 420 
27 240 240 230 
28 930 910 1，090 
29 1，090 1，090 1，020 
30 780 740 490 
31 1，240 1，200 1，130 
32 750 730 610 
33 800 700 530 
34 310 290 220 
35 310 310 400 
36 480 460 420 
37 630 630 530 
38 390 390 400 
39 450 440 440 
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Tab. A. V -1 Some basic data for the aerial stand volume table (Cryptameria japanica) 
in Obi district. 
Dominant tree Suppressed tree All tree 
No. Age Mean .t'er na Per ha Mean Per ha 
height I Density I Volume Density I Volume height Density I Volume 
yr. m no m3 no m3 m no. m3 
1 56 17.6 600 353 17.6 600 353 
2 44 18.6 650 413 18.6 650 413 
3 34 12.6 670 207 30 2 12.5 700 209 
4 40 14，5 1，120 376 30 7 14.5 1，150 383 
5 56 17.0 680 386 17.0 680 386 
6 26 15.3 700 296 
7 34 16.6 480 303 
8 37 11.1 600 141 
9 37 10目7 750 158 
10 27 9.6 1，250 163 
11 33 14.4 900 300 
12 58 21.5 550 628 
13 48 18.8 580 561 
14 27 11.2 1，130 213 
15 27 12.2 1，030 244 
16 27 12.1 700 169 
17 35 18.0 830 386 
18 34 19.4 600 478 
19 28 13.3 1，130 321 
20 34 11.9 930 218 
21 34 12.3 1，080 236 
22 30 11.6 1，300 261 
23 29 11.2 1，300 205 
24 32 10.7 1，450 194 
25 30 17.0 620 286 
26 28 15.0 900 266 
27 28 12.8 850 207 
28 26 12.0 1，050 183 
29 29 10.8 950 129 
30 31 12.0 1，020 240 
31 32 13.6 600 215 
32 33 12.7 750 205 
33 32 12.6 700 202 
34 34 11.2 970 166 
35 39 15.8 770 402 
36 38 17.8 470 267 
37 37 14.2 720 224 
38 39 11.1 1，400 182 
39 41 10.6 1，250 163 
40 43 22.3 560 470 
41 41 21.0 520 362 
42 41 14.0 970 276 
43 50 19.0 400 354 
44 50 17.8 510 342 
45 50 20.3 350 314 
46 50 18.2 370 278 
47 49 14.1 1，400 272 
48 46 17.3 450 268 
49 49 14.0 850 244 
50 53 18.2 400 408 
51 52 17.8 500 380 
52 51 17.4 480 262 
53 57 18.7 500 367 
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